Early amniotomy is one of the main interventions to enhance the labor progress and prevent dystocia in pregnant women. However, the efficacy of amniotomy has not been approved via labor-related indices and outcomes and has remained a subject for debate and future research. The present study was conducted to evaluate the effect of early amniotomy on labor indices and outcomes in nulliparous women. This randomized clinical trial was performed on 151 singleton pregnant women who were referred to Besat Hospital in Sanandaj, Iran, from March 2016 to March 2018. Participants were randomly divided into an early amniotomy (EA) group and a control group. Duration of the first and second phases of labor, corioamionit, dystocia rate, Apgar score at the first and fifth minutes, prolonged labor and post-partum haemorrhage were evaluated and compared between the two groups. Data were recorded in a checklist and analysed using SPSS Version 23. The p value <0.05 was considered significant. Results showed that labor indices such as duration of the first and second phases, Apgar score one and five minutes after delivery and frequency of prolonged labor, foetal distress and postpartum haemorrhage were significantly improved in patients of the early amniotomy group, compared with the control group (p≤0.05). Early amniotomy significantly decreased the total labor duration without significant increase in the rate of maternal and neonatal complications.
INTRODUCTION
Labor induction (LI) is planned when the benefits of delivery for fetus and pregnant women are higher than is the continuance of pregnancy. LI is associated with a twofold increase in the caesarean section rate and has an inverse relationship with cervix favorability [1] [2] [3] . The intent of induced labor is to deliver healthy babies to healthy mothers with minimum adverse effects [1] . One of the appropriate interventions for achieving healthy delivery is early amniotomy as the elective rupture of fetal membrane in the cervix at dilatation ≤ 4 cm [2] . Moreover, early amniotomy may reduce prolonged labor and its complications [4, 5] , as amniotomy during the delivery phase can promote prostaglandin and oxytocin secretion and accelerate delivery in both spontaneous and induced labor [4] .
Efficacy of amniotomy has not been approved by means of labor indices and outcomes and has remained as a subject for debate and future research. Although early amniotomy helps in the close monitoring of amniotic fluid, as well as placement of intrauterine catheter [5] , it might cause increased fetal heart rate risk abnormality, cord prolapse and infection because of the increased rate of vaginal examination [6, 7] . Due to vertical transmission of infection, early amniotomy is contraindicated in women with HIV/AIDS infection [5] . While amniotomy is suggested as a component of active management of labor to reduce the caesarean section rate for labor dysfunction [6] , its impact on the labor duration has not been studied and approved. Still, some studies reported that early amniotomy could reduce labor duration, lower rate of dystocia and has no effect on other labor indices [8] [9] [10] . According to our review of recent literature, currently, there are no recommendations for using early amniotomy in pregnant women, and, thus, there is a need for further research in this subject area. Close monitoring of prolonged pregnancy in nulliparous is very important for determining optimal labor time with least maternal ARTICLE INFO ABSTRACT Current Issues in Pharmacy and Medical Sciences and neonatal complications. Therefore, this study was conducted to evaluate the effect of early amniotomy on labor indices and outcomes in nulliparous women.
Effect of early amniotomy on labor outcome in nulliparous women: a randomized clinical trial

MATERIALS AND METHODS
This randomized clinical trial was performed on 151 pregnant women who were referred to Besat Hospital in Sanandaj, Iran from March 2016 to March 2018. All participants signed informed consents. Inclusion criteria were nulliparous pregnant women (older than 41 gestational weeks) vertex position with bishop score more than five. Exclusion criteria were preeclampsia, gestational diabetes, meconium in the amniotic fluid, breech presentation, twin pregnancy and fetal anomalies such as hydrocephaly.
In this study, we defined the active phase of labor as primary cervix dilatation (until four centimeters) and completed the dilatation of the cervix. The second phase of the study was defined as time duration between complete cervix dilatation and neonatal delivery. The prolonged active phase of labor was defined as cervix dilatation less than one centimeter per hour for at least four hours.
Participants were divided into intervention group (early amniotomy) and control group (no-aminotomy) randomly. Duration of active phase and second stage of labor, corioamionit, dystocia rate, Apgar score at the first and fifth minutes, prolonged labor and post-partum haemorrhage were evaluated and compared between two groups. In the EA group (n = 73), amniotomy was performed with cervical dilatation less than four centimeters and oxytocin infusion was performed if no efficient contractions occurred one hour after amniotomy. In the control group (n = 78), augmentation with oxytocin was performed for pregnant women with bishop score higher than five. The progress of labor was followed according to the WHO partograph [11] . Regarding the corioamnionitis that was based on clinical diagnostic criteria (painful uterine touch and vaginal discharge) and laboratory diagnosis (CRP, CBC diff), and also to prevent amniotomy complications, we monitored foetuses and their mothers every one hour to control the mother and body temperature.
In the febrile mothers, we performed essential and necessary activities such as antibiotic therapy and laboratory assessment. In pregnancies with the prolonged rupture of membrane, we initiated prophylactic antibiotics.
Data were recorded in a checklist and analysed using SPSS Version 23. Quantitative variables were expressed as mean and standard deviation (mean ± SD), and the qualitative variables were indicated as percentage. To compare quantitative variables, t-test was applied, and for qualitative variables, chi-square test was used. Paired t-test was employed to determine the changes in indices before and after the intervention. The p value <0.05 was considered significant.
This study was approved by the Ethics Committee of Kurdistan University of Medical Sciences (IR.MUK. REC.1396/331) and registered at the Iranian Registry of Clinical Trials under IRCT20180830040908N1 code.
RESULTS
A total of 151 nulliparous women were enrolled in the study and randomly allocated into intervention (early amniotomy) group (n = 73) and control (no-amniotomy) group (n = 78) ( Figure 1 ). The results showed that the mean and SD of the first labor phase in the intervention and control groups were 124.86 ± 51.41 and 187.12 ± 86.12 minutes, respectively -which was statistically significant (p = 0.001). The mean and SD of the second labor phase in the intervention and control groups were 38.77 ± 15.27 and 44.62 ± 14.18 minutes, respectively -which was also statistically significant (p = 0.016) ( Table 1) . In this study, 10 prolonged labors were observed, which were all in the control group. Accordingly, the frequency distribution of prolonged labors was significantly higher in the control group than in the early amniotomy group (p = 0.02).
Two cases of fetal distress were observed, all of which were in the control group. The frequency distribution of fetal distress was significantly higher in the control group than in the early amniotomy group (p = 0.17).
There were no cases of corioamionit and dystocia among the study participants. Total of 16 post-partum hemorrhage cases were observed, of which two cases (12.5%) were in the early amniotomy and 14 cases (87.5%) in the control group. There was a significant correlation between incidence of postpartum hemorrhage in two intervention and control groups (p = 0.002).
DISCUSSION
The aim of this study was to evaluate the effect of early amniotomy on labor indices and outcomes in nulliparous women. The results of our study showed that labor indices such as duration of the first and second phases of labor, Apgar score one and five minutes after delivery and frequency of prolonged labor or fetal distress and postpartum haemorrhage were significantly improved in women of the early amniotomy group, compared with those of the control group. Overall, amniotomy was performed during labor to speed up uterine contraction and shorten labor phases [12] . In our study, we could shorten the labor phases, especially the first phase. The findings of our study were similar to previous studies that reported that early amniotomy could shorten the labor phases for two or even four hours [13, 14] . Indeed, Li et al. reported a 1.5-hour decrease in the duration of the first labor phase after early amniotomy [15] . In contrast to our findings, Levy et al. and Smyth et al. reported that duration of labor during early amniotomy was not significantly different compared to that reported after late amniotomy [16] . We can explain this difference between different studies that depends on the type of modifications that add to spontaneous delivery in each study. It appears that the length of labor is correlated directly to maternal complications such as chorioamnionitis, postpartum fever and neonatal infection [17, 18] .
In our study, there were no cases of crioamionit and dystocia among the study participants. In a study by Fraser et al., early amniotomy reduced the occurrence of dystocia [8] , while in a study by Ghafarzadeh et al., 10 cases of dystocia in the intervention group and 38 cases in the control group were reported [10] .
We must consider shorter duration of labor against both maternal and fetal complications and safety. In most of the similar studies, we observed higher rate of complications in the early amniotomy group compared with other pregnant women [13] . In previous studies, the rate of maternal complications such as chorioamnionitis did not significantly change by using different approaches of amniotomy performance [14, 19] . It appears that some differences in the rate of chorioamnionitis among pregnant mothers have not significant impact on the increase rate of suspected neonatal sepsis or NICU admission among neonates. However, in most of the developed countries, gynaecologists do not recommend amniotomy to accelerate labor [20, 21] .
We believe that in some of the developing countries, amniotomy appears to be justified, especially in general hospitals due to lack of medical staff and budget. A close monitoring of patients for a long period is difficult and thus amniotomy might be a proper selection for the control of maternal and neonatal health. Our study had some limitations. Firstly, our study sample size was low and this low sample size decreased the study power and in some situations, we had not sufficient confidence in the reported nonsignificant differences. Secondly, the present study was performed in one clinical center. We assume that multicentral trail with a higher sample size and different frequency of labor situation might have other results.
CONCLUSION
We found that early amniotomy significantly decreased the total labor duration without significant increase in the rate of maternal and neonatal complications.
